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© Automatic chemistry analyzer. 



@ Automatic chemistry analyzer including an ana- 
lyzing means for analyzing a concentration of a 
sample liquid, an input means for inputting an initial 
setting program and a preparatory processing pro- 
grams before starting an analyzing using said ana- 
lyzing means, a memory means for memorizing the 
*S initial setting program and the preparatory process- 
ing programs inputted by the input means, a display 
O) means for displaying the preparatory processing 
programs memorized by said memory means, a 
®timer means for generating a start timing signal, a 
Ocontrol means for starting to execute the initial set- 
JJJting program and the preparatory processing pro- 
grams by receiving the start timing signal from the 
©timer means and for controlling the analyzing means 
based on a signal from a keyboard after finishing the 
111 execution of the preparatory processing programs. 
As the initial setting program and the prepara- 
tory processing programs are automatically started 



to be executed by the timer means, operator is able 
to start the execution of the analyzing at once using 
the automatic chemistry analyzer without waiting the 
finishing of the execution of the initial setting pro- 
gram and the preparatory processing programs in 
front of the automatic chemistry analyzer. 
FIG. 1 
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AUTOMATIC CHEMISTRY ANALYZER 



Background of the Invention 

The present invention relates to an automatic 
chemistry analyzer and more particularly to an 
automatic chemistry analyzer capable of automati- 
cally analyzing a component concentration in a 
liquid sample. 

In a general automatic chemistry analyzer, the 
most popular one is an apparatus which turns on a 
power source thereof at the time set by a timer 
device so as to finish an initial setting processing 
of the automatic chemistry analyzer which elevate 
in advance the temperature of a reaction bath to a 
predetermined temperature and stabilize an optical 
source and an amplifier at an early stage, and thus 
shortens the time from when the power source of 
the automatic chemistry analyzer turns on to when 
an operator starts an analytical working using the 
automatic chemistry analyzer. 

The Japanese Patent Laid-Open 61- 
223562/1986 is cited as an example of such ap- 
paratus. 

But the conventional technique stated above 
has the following drawbacks. 

In order to obtain stable measurement data 
using the automatic chemistry analyzer, a prepara- 
tory processing by an operator with the initial set 
processing of the automatic chemistry analyzer be- 
fore starting an analyzation processing is needed, 
such as rinsing of a reaction cuvette for mixing and 
reacting a liquid sample with a reagent or reagents 
and the exchange of water of a reaction bath for 
keeping constant the temperature of the reaction 
cuvette. 

In the general automatic chemistry analyzer, 
the operator manually performs the preparatory 
processing before starting the analyzing and 
wastes time. In other words, the operator has to 
instruct the preparatory processing before starting 
the analyzing such as rinsing of the reaction cuv- 
ette and exchange of the water of the reaction bath 
only after the apparatus enters the stand-by state 
even though the power source is turned on and the 
initial setting processing is finished. Therefore the 
operator has to engaged in the automatic chemistry 
analyzer between the preparatory processing be- 
fore starting the analyzing Is attained. 

The preparatory processing before starting the 
analyzing may sometimes include a plurality of 
steps and the operator must specify and execute 
these steps one by one. Therefore, the operator 
can not instruct next processing until the previous 
step is completed, this involves lot of idle time and 
decreases the efficiency of the work. 



In addition before turning on the power source, 
such preparatory processings are also required be- 
tween stages of an analysis. 

s 

Summary of the Invention 

The present invention has been accomplished 
to overcome the above mentioned problems of the 

w conventional technique. 

An object of present invention is to provide an 
automatic chemistry analyzer which automatically 
follows a preparatory processing before starting the 
analyzation processing by the operator after turning 

rs on the power source of the automatic chemistry 
analyzer or the preparatory processing between 
stages of an analysis, so as to reduce the load of 
the operator and improve the working efficiency of 
the automatic chemistry analyzer. 

20 In order to accomplish the object described 
above, an automatic analyzer according to this 
invention includes an analyzing means for analyz- 
ing a component concentration of a liquid sample; 
a display means for displaying the analyzing con- 

25 ditions inputted; a memory means for storing the 
data obtained by analyzing with the analyzing 
means and the analyzing condition; and a control 
means for controlling the analyzing means, the 
input means, the display means and the memory 

so means; wherein memory means is provided for 
previously storing a preparatory processing pro- 
gram before starting an analyzation processing by 
the operator, and further, for automatically putting 
the preparatory processing into practice with the 

35 initial set processing of the automatic chemistry 
analyzer which elevate in advance the temperature 
of a reaction bath to a predetermined temperature 
and stabilize an optical source and an amplifier at 
an early stage. 

40 

Brief Description of the Drawings 

Fig. 1 is a schematic view showing an over- 
45 all structure of the automatic chemistry analyzer in 
accordance with the present invention; 

Fig. 2 is a schematic diagram of an overall 
picture showing an operation of the preparatory 
processing before starting the analyzation process- 
so ing by the operator in accordance with the present 
invention; 

Fig. 3 is a flow chart for storing the prepara- 
tory processing program by using the overall pic- 
ture shown in Rg. 2 in accordance with the present 
invention; 
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Fig. 4 is a flow chart for executing the pre- 
paratory processing program stored in a memory 
by using the flow chart in Fig. 3 in accordance with 
the present invention; 

Fig. 5 is a schematic diagram of registration 
picture showing a timer operation in accordance 
with the present invention; and 

Fig. 6 is a another flow chart for executing 
the preparatory processing, in which a rinsing pro- 
cessing program in the preparatory processing pro- 
grams are executed between a provide required for 
executing the initial set processing. 

Detailed Description of the Preferred Embodiments 

Hereinafter, one embodiment of the present 
invention will be described with reference to the 
drawings. 

In Fig. 1 which is a schematic view showing 
the overall structure of the automatic chemistry 
analyzer in accordance with the present invention, 
a reaction bath 109 storing therein reaction cuvette 
106 is connected to an incuvation bath 108 and is 
kept a constant temperature. A sample pipetting 
probe 105 and reagent pipetting probe 110 are 
disposed outside of the reaction bath 109. The 
sample pipetting probe 105 is for pouring the sam- 
ple stored inside a sample cup 101 placed on a 
sample disc 102 into the reaction cuvette 106. The 
reagent pipetting probe 110 is for pouring the 
reagent stored in a reagent bottle 112 placed on a 
reagent disc 112A into the reaction cuvette 106. 
The sample pipetting probe 105 is connected to a 
sample pipetter 107 and the reagent pipetting 
probe 110 is connected to a reagent pipetter 111. 
A stirrer 113 and a rinsing unit 119 are disposed 
outside of the reaction bath 109 in addition to both 
of these probes 105 and 110. The rinsing unit 119 
is connected to pump 120 for rinsing unit 119 is 
connected to a pump 120 for rinsing the cuvette 

106. An optical source 114 and a multi-wavelength 
photometer 115 are disposed in the proximity of 
the reaction bath 109. The reaction bath 109. the 
sample disc 102 and the reagent disc 112 each 
can rotate freely and the rotation thereof is con- 
trolled by a computer 103 through an interface 104. 
An analog-to-digital converter (hereinafter referred 
to as the "A/D converter") 116, a printer 117, a 
CRT 118, a keyboard 121 and a hard disc 
(hereinafter referred to as "H/D") 122 are con- 
nected to the interface 104. The sample pipetter 

107, the reagent pipetter 111 and the pump 120 for 
rinsing the cuvette 106 are connected to the Inter- 
face 104 and the multi-wavelength photometer 115 
is connected to the A/D converter 116. In the 
drawing, reference numeral 123 represents the tim- 
er device and 124 does the power source. 

In the overall construction described above, a 



genera] analyzing processing of the automatic 
chemistry analyzer which is operated by an oper- 
ator manually using the keyboard 121 will be ex- 
plained as follows. 

5 The sample disc 102 rotates and moves to and 
below the sample pipetting probe 105 in accor- 
dance with the sequence of the sample, and pre- 
determined quantity of the sample is poured in the 
reaction cuvette 106 by the sample pipetter 107 

io connected to the sample pipetting probe 105. The 
reaction cuvette 106 into which the sample is 
dividedly poured moves to the sample adding posi- 
tion in the reaction bath 108. A predetermined 
reagent sucked from the reagent bottle 112 is 

75 added to the reaction cuvette 106 which moved to 
the reagent adding position, by the reagent pipetter 
111 connected to the sample pipetting probe 110. 
After adding the reagent the reaction cuvette 106 
moves to the position of the stirrer 113, where 

20 stirring is effected. The reaction cuvette 106, which 
is stirred the content passes through the luminous 
flux emmited from the optical source 114 and ar> 
sorbancy signal thus detected by the multi- 
wavelength photometer 115. The absorbancy signal 

25 thus detected is applied to the computer 103 
through the A/D converter 116 and through the 
interface 104 and is converted into the concentra- 
tion of the sample as the object of measurement 
The data thus converted into the concentration is 

30 printed by the printer 117 through the interface 104 
or is displayed on the screen of the CRT and is 
then stored in the H/D 122. After the finishing of 
photometry stated above, the reaction cuvette 106 
moves to the position of the rinsing unit 119 and 

35 after the liquid in the reaction cuvette 108 is dis- 
charged by the pump 120 for rinsing the cuvette, 
the reaction cavette is rinsed with water to serve 
for the next analysis. 

The technical feature of the present invention is 

40 in automatically executing not only an intial setting 
but a preparatory processing before starting ana- 
lyzation processing operated manually by the oper- 
ator, and the initial setting and the preparatory 
processing will be explained as follows. 

45 When the power source is turned on, the com- 
puter 103 reads the initial setting program for ac- 
tivating the analyzer from the H/D 122 and ex- 
ecutes it And, by the initial setting program, the 
computer 103 executes the initial processing of the 

50 peripheral devices (such as the incuvation bath 
108, the optical source 114, etc.) so as to set initial 
data of the peripheral devices and to elevate in 
advance the temperature of the reaction bath 109 
to the predetermined temperature and to stabilize 

55 the optical source and makes them stand-by state. 
And further, the preparatory processing before 
starting the analyzation processing by operator's 
manual operation must be conducted in order to 
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obtain the stable and correct measurement data, 
and fallowings represent some programs of such 
processings. The time shown in the parenthesis( ) 
represents the necessary time to perform them. 

t. Check of photometer (1-2 min.) 
Dearated water is poured into predetermined two 
cuvettes 106. absorbance measurement of the two 
cuvettes are carried out by using ail of the 
wavelength of the photometer 115 and the data 
thereof are printed out by the printer 1 17. 

2. Cuvette rinsing (16 ~ 20 min.) 

The cuvette is moved to the position of the rinsing 
device 119 where water or a solvent is poured, and 
after rinsing the cuvette, the water and the solvent 
is discharged. This is carried out all the cuvettes. 

3. Sample pipetter rinsing (max. 2 min.) 
The sample pipetting probe 105 is moved to the 
rinsing tank and rinsing with water is carried out 
several times. Bubbles in the flow path are re- 
moved. 

4. Reagent probe rinsing (max. 2 min.) 

The reagent probe 110 is moved to the rinsing tank 
which is not shown in the Figures and carry out 
suction and drainage several times. Bubbles in the 
flow path are removed. 

5. Cuvette blank measurement (17-20 

min.) 

After dearated water is charged into the cuvette, 
absorbancy of the water is measured. This is con- 
ducted for all the cuvettes. 

6. Water exchange of the reaction bath 
(approx. 4 min.) 

Drain and supply of water from and into the reac- 
tion bath 109 are repeated twice. 

7. Reset (about 30 sec.) 

The mechanical system such as plobes. stirrer, 
rinsing devices, etc. shown in Fig. 1 is moved to 
the initial set position. 

As can be understood from the examples listed 
above, some of the preparatory processings are 
require an extremely long time, and are processed 
in an arbitrary combination from time to time. For 
example, where it is desired to mainly cany out the 
rinsing processings at first 
cuvette rinsing; 
sample pipetter rinsing; and 
reagent probe rinsing; 
are executed continuously. 

Furthermore, there is no need for those rinsing 
processings to wait until the processing of the 
initial setting are finished, and the preparatory pro- 
cessing can be executed at the same time when 
the initial setting processing is started to be ex- 
ecuted or between the time when the initial setting 
processing is being executed. The quicker the pre- 
paratory processing can be started to be executed, 
the shorter the total time for executing the initial 
setting processing and the preparatory processing 



can be. 

Next, how to store the preparatory processing 
programs stated above will be explained with refer- 
ence to Fig. 2 and 3. 

s First of all, the overall picture showing the 

programs of the preparatory processing before 
analyzation processing is read out to the computer 
103 from the H/D 122 and is displayed on the CRT 
118. The overall picture in Fig. 2 is stored except 

w columns 203. 204. 205. 207 and 208 in the H/D 
122 and read out the picture to display on the CRT 
118 (step 301 in Fig. 3). A cursor is moved to a 
number registration position 203 of the processing 
program and a number of the processing program 

75 to be stored is inputted from the keyboard 121, 
whereby the number is displayed in a number 
column 206 (step 302 in Fig. 3). At this time. "4" of 
the number column 206 is only used to store a 
processing program for turning on the power 

20 source of the automatic chemistry analyzer so as 
to display "power up". The cursor is moved to a 
processing name registration position 204 and the 
name of the processing program to be stored is 
inputted from the keyboard 121. whereby the name 

26 is displayed in a processing name column 207 
(step 303 in Fig. 3). Then, the cursor is moved to a 
number group registration position 205 of the pro- 
cessing program and the processing numbers 209 
to be stored are inputted one by one from the 

30 keyboard 121 by referring to the processing table 
(step 304 in Rg. 3). When the number registration 
position 203 is "4" (step 308 in Rg. 3), "power up" 
is displayed on name column 207 (step 309 in Rg. 
3). the number "9" conesponding to all of the 

35 rinsing processing programs is displayed on the 
processing number column 205 so as to store 
them into H/D, and the column 208 is displayed as 
"all of rinsing" (step 310 in Rg. 3). Here the 
processing table is a command to be executed in 

40 the preparatory processing before starting the ana- 
lyzation processing, the processing number 209 
and the processing name 210 are displayed therein 
and these data are previously registered in the H/D 
122. The processing name of the processing pro- 

45 gram displayed in col. 210 corresponding to the 
inputted processing number 209 is displayed in the 
column 208 (step 305 in Rg. 3) and the processing 
number 209 and the processing name 210 selected 
are stored in the file corresponding to the number 

so of the program processing stored in the H/D 122 
(e.g. the file of the number 3 and the name start-up 
3 in Rg. 2) (step 306 in Rg. 3). 

Such registration of the preparatory processing 
which is selected as stated above is executed on 

55 the day before the automatic chemistry analyzer is 
started to be used. 

Next, the execution of the registered prepara- 
tory processing programs will be explained. 
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First of all. the overall picture showing the 
operation of the preparatory processing programs 
is read out from the H/D 122 to the computer 103 
and is displayed on the CRT 1 18 (step 401 in Fig. 
4), and into the execution processing name position 
202 in Fig. 2 the name "power up" is inputted 
(step 402 in Fig. 4). The file corresponding to the 
processing name is read out from the H/D 122 on 
the basis of the inputted name (step 403) and 
processing is executed in the sequence of registra- 
tion (step 404) and the execution of the preparatory 
processing is repeated until the executing number 
reaches 0 (step 405). 

By the way, the start timing in order to start to 
execute the initial setting processing programs is 
set by a timer so as to start to execute the pre- 
paratory processing programs concerning with the 
starting of the initial setting processing programs 
as explained in foltowings. 

As described above, the automatic chemistry 
analyzer in the present invention is connected to 
the power source 124 through the timer device 
123. When the timer device 123 is turned on at the 
set time, the power source start to supply the 
electric power to the automatic chemistry analyzer. 
A time registration picture of the timer operation 
previously registered is read out by the computer 
103 from the H/D 122 and display on the CRT 118 
as shown in Fig. 5. Next the item 502 of the 
present month, day, hour and minute in the picture 
shown in Ftg. 5 are set by reading out them from 
the timer device 123. Since the present month, 
day. hour and minute are set once so as to be 
always updated automatically, it is not necessary to 
set them again every time. However, they can be 
set again when any service interruption or time 
deviation occurs. Then the item 503 of the month, 
day, hour and minute of the timer operation time in 
the picture shown in Fig. 5 is set and at the same 
time, the month, day, hour and minute of the timer 
operation time is stored in the timer device 123. 

When the present time which is always up- 
dated comes to corresponds to the timer operation 
time in Ftg. 5, the timer device 123 is switched on 
so as to supply the electric power from the power 
source 124. That is to say, when the item 502 of 
the present month, day. hour and minute comes to 
corresponds to the item 503 of the month, day, 
hour and minute of the timer operation time, the 
timer device 123 is turned on and the electric 
power from the power source 124 is supplied to 
the automatic chemistry analyzer and computer 
103 executes the registration processing shown in 
Fig. 6 at the time of turn-on of the power source 
124. 

When the timer device 123 is switched on so 
as to supply the electric power from the power 
source 124 stated above, initial setting processing 



program of the automatic chemistry analyzer is 
read out from the processing file in H/D 122 (step 
701 in Fig. 6) and execute it so as to apply the 
power to the peripheral device such as incuvation 

5 bath, optical bath and elevate the temperature of a 
reaction bath to the predetermined temperature 
and stabilize the optical source (step 702 in Rg. 6). 
The relation between the stability of the peripheral 
device of the automatic chemistry analyzer and the 

io progressing timing t1.t2.t3 of the steps 701. 704. 
705 is shown on the left hand side of Rg. 6. And. 
the computer 103 reads out the preparatory pro- 
cessing program "power up" having processing 
number "4" from the processing file in the H/D 122 

/5 (step 703 in Rg. 6) and executes alt of the rinsing 
processing program having the registration number 
2. 3. 4 or 5 (step 704 in Rg. 6). 

Usually, it takes about 35 minutes for executing 
all of the rinsing processing programs and takes 

20 about 30 minutes which mean from ti to k for 
building up the stability of the analyzer. So. when 
executions of all of the rinsing processing pro- 
grams are finished, the stability of the analyzer is 
completely built up. 

2$ Then the registered preparatory processing 
programs without all of the rinsing processing pro- 
grams are executed (step 708 and 707 in Rg. 6), 
and when "0" is retrieved (step 705 in Rg. 6). the 
power up processing programs are ended and the 

00 automatic chemistry analyzer waits analyzing pro- 
cessing manually ordered by the operator accord- 
ing to the analyzing requests. 

Setting for turning off the power source 124 
can be accomplished by use of the picture for 

35 registering the timer operation time shown in Rg. 
5. The processing for registering the turning off of 
the power source is executed by designating pro- 
cessing number "1 - 3" are registered as shown in 
the position 504 of the picture in Rg. 5. 

40 Executing of the turning off processing accom- 
plished by selecting "execute" and execute the 
program of the processing number "3" so as to 
finish the executing of the turning off processing 
after rinsing reaction cuvette and sample pipetter. 

45 When all of the registration processings are fin- 
ished, "3" of the overall picture showing operations 
of the preparatory processing shown in Rg. 2 are 
sent to the computer 103 to transmit the turn-off 
time signal of the power source to the timer device 

so 123, and the timer device cut off the power source 
of the analyzer on the time of the turn-off time 
signal. 

In accordance with the present invention de- 
scribed above, preparatory processings for analyz- 
55 ing are automatically executed and the time for 
initial setting processing and the preparatory pro- 
cessing can be shortened. Therefore, reduction of 
the load of the operator and improvement of the 
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working efficiency of the automatic chemistry ana- 
lyzer can be attained. 



Claims 5 

1. Automatic chemistry analyzer including: 

an analyzing means for analyzing a concentration 
of a sample liquid, 

an input means for inputting an initial setting pro- 10 
gram and a preparatory processing programs be- 
fore starting an analyzing using said analyzing 
means, 

a memory means for memorizing said initial setting 

program and said preparatory processing programs 15 

inputted by sad input means, 

a display means for displaying said preparatory 

processing programs memorized by said memory 

means. 

a timer means for generating a start timing signal. 20 
a control means for starting to execute the initial 
setting program and the preparatory processing 
programs by receiving said start timing signal from 
said timer means and for controlling said analyzing 
means based on a signal from a keyboard after 25 
finishing the execution of said preparatory process- 
ing programs. 

2. Automatic chemistry analyzer as defined in 
claim 1, further characterized by 

said preparatory processing programs inputted by 30 
said input means consisting of a rinsing processing 
program and a measurement processing program 
executed by using said analyzing means, and 
said control means for starting to execute the initial 
setting program and only the rinsing processing 35 
program at first and then starting to execute the 
measurement processing program after finishing of 
the execution of the rinsing processing program. 
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